Abstract: Physicians and nurses in Taiwan have heavy workload and long working hours, which may contribute to plantar fasciitis. However, this issue is unclear, and therefore, we conducted this study to delineate it. We conducted a nationwide population-based study by identifying 26,024 physicians and 127,455 nurses and an identical number of subjects for comparison (general population) via the National Health Insurance Research Database. The risk of plantar fasciitis between 2006 and 2012 was compared between physicians and general population, between nurses and general population, and between physicians and nurses. We also compared the risk of plantar fasciitis among physician subgroups. Physicians and nurses had a period prevalence of plantar fasciitis of 8.14% and 13.11% during the 7-yr period, respectively. The risk of plantar fasciitis was lower among physicians (odds ratio [OR]: 0.660; 95% confidence interval [CI]: 0.622-0.699) but higher among nurses (OR: 1.035; 95% CI: 1.011-1.059) compared with that in the general population. Nurses also had a higher risk than the physicians after adjusting for age and sex (adjusted odds ratio [AOR]: 1.541; 95% CI: 1.399-1.701). Physician subspecialties of orthopedics and physical medicine and rehabilitation showed a higher risk. Female physicians had a higher risk of plantar fasciitis than male physicians. This study showed that nurses, physician specialties of orthopedics and physical medicine and rehabilitation, and female physicians had a higher risk of plantar fasciitis. Improvement of the occupational environment and health promotion are suggested for these populations.
Introduction
Industrial Health 2020, 58, 153-160 of heel pain, which affects approximately two million people in the United States 1) , making up 11-15% of the foot symptoms requiring professional care 2) . About 10% of people have been reported to develop plantar fasciitis in their life time 3) , with 83% of these patients being active working adults aged between 25 and 65 yr 4) . In the United Kingdom, about 8% of ankle consultations and musculoskeletal foot were plantar fasciitis 5) . In a large cohort study in the Australia, 17.4% of adult participants had foot pain 6) . Plantar fasciitis may be caused by several preliminary factors, including occupational prolonged weight-bearing, rapid increases in activity levels, hard surfaces, inadequate stretching, inappropriate footwear, limited ankle dorsiflexion, Achilles tendon tightness, age, excessive foot pronation, and obesity 1, 3, [7] [8] [9] [10] [11] [12] [13] . These factors would create pathologic overload over the calcaneal insertion of the plantar fascia, causing microtears in the fascia that may eventually lead to perifascial edema and increased heel pad thickness 3, 8, 12, 13) . Heel pad thickening would further increase the inflexibility of the posterior structures of the foot, resulting in disruption of the normal biomechanics of the foot that leads to decreased efficiency of force absorption 14) . This decrease in force absorption would consequently lead to overloading of the plantar fascia and increase the degenerative changes, including collagen necrosis, angiofibroblastic hyperplasia, chondroid metaplasia, and matrix calcification 15) .
The occurrence of plantar fasciitis is usually associated with work-related prolonged weight-bearing. People involved in occupations that require continual standing or walking, such as waiters, maids, kitchen workers, athletics, and military personnel, are at a higher risk of developing plantar fasciitis [16] [17] [18] . Several studies have focused on the relationship between the risk of plantar fasciitis and specific occupations 17, 18) . Physicians and nurses in Taiwan have heavy workload, long working hours with standing or walking particularly since the launch of the National Health Insurance in 1995, which might increase the risk of musculoskeletal diseases (e.g., cervical and lumbar herniated intervertebral discs) 19, 20) including plantar fasciitis.
However, to our knowledge, no study has yet analyzed the risk of plantar fasciitis as well as other lower extremity injuries in physicians and nurses in comparison with that in the general population. Therefore, the aim of this study was to investigate the risk of plantar fasciitis among physicians, nurses, and general population. We hypothesized that physicians and nurses might have a higher risk of plantar fasciitis than the general population. The 2009 Registry for Medical Personnel and the Longitudinal Health Insurance Database 2000 (LHID 2000) , two sub-datasets of the National Health Insurance Research Database (NHIRD), were used in this study. The 2009 Registry for Medical Personnel contains information about the specialty, date licensed, work area, hospital level, types of employment, and encrypted identification number of physicians, nurses, pharmacists, and other healthcare providers, which can be linked to the aforementioned claims data [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] . The LHID 2000 contains all claims data of 1 million (4.34% of the total population) beneficiaries who were randomly selected from the NHIRD 29)
Subjects and Methods

Data sources
. The NHIRD is derived from Taiwan National Health Insurance Program, a universal healthcare system that covers almost 100% of the country's population 29) . .
Study design
We identified physicians and nurses from the 2009 Registry for Medical Personnel and general population (excluding healthcare providers) from the LHID 2000 registered in 2009 by matching age and sex at 1:1 ratio for this study (Fig. 1) . Plantar fasciitis was defined by the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes of 727.06, 727.9, 728.71, or 729.4. Diagnosis of plantar fasciitis is a clinical impression according to history (e.g., work-related prolonged weight-bearing) and physical examination (e.g., heel pain with first steps in the morning or after prolonged sitting and sharp pain with palpation of the medial plantar calcaneal region) 3, [7] [8] [9] [10] [11] [12] [13] 30) . Exclusion criteria were lacks of the information of age, sex, and occupation. Medical comorbidities were not included into this study because they are not suggested to be the risk factors and potential confounders for plantar fasciitis 30) . We compared the period prevalence of plantar fasciitis between physicians and general population, between nurses and general population, between physicians and nurses, and among physician subgroups by tracing their medical histories between January 1, 2006, and December 31, 2012. In the comparison among physician subgroups, we excluded residents because they did not have a specialty board, which makes it difficult to categorize them into individual physician specialty. Age was classified as four subgroups (<35, 35-49, 50-64, and ≥65) according to previous studies in healthcare professionals 22, 23) . We classified the physicians into the following 15 specialties for the analysis: ear, nose, and throat (ENT), anesthesiology, orthopedics, emergency medicine, ophthalmology, family medicine, internal medicine, psychiatry, obstetrics and gynecology (Ob/gyn), pediatrics, physical medicine and rehabilitation (PM&R), radiology, dermatology, surgery, and others.
Ethics statement
This study was conducted according to the Declaration of Helsinki. The Institutional Review Board at the ChiMei Medical Center approved this study and waived the need for informed consents from participants because the dataset consists of de-identified data. This waiver does not affect the rights and welfare of the participants.
Statistical analysis
We used χ 2 test for categorical variables and independent t-test for continuous variables to compare the demographic characteristics between the two groups. Conditional logistic regression was used to compare the risk of plantar fasciitis between physicians and general population and between nurses and general population. The risks of plantar fasciitis between physicians and nurses and among different physician subgroups were compared by unconditional logistic regression with adjustment of age and sex. In addition to overall risk of plantar fasciitis, stratified analyses according to age and sex were also performed to evaluate the effect modification. SAS (version 9.4 for Windows, SAS Institute, Inc., Cary, NC, USA) was used for all the analyses in this study. Significance was set at 0.05 (two-tailed).
Results
We identified a total of 153,479 healthcare providers, including 26,024 physicians and 127,455 nurses, as the study group and 153,479 age-and sex-matched participants selected from the general population as the comparison group (Table 1) . The mean age of the physicians and nurses was 47.56 and 33.20 yr, respectively. Among the physicians, those aged 35-49 yr comprised the largest age subgroup (50.09%), followed by those aged 50-64 yr (29.46%), <35 yr (13.14%), and ≥65 yr (7.31%). Among Industrial Health 2020, 58, 153-160 the nurses, those aged <35 yr comprised the largest age subgroup (66.92%), followed by the nurses aged 35-49 yr (27.90%), 50-64 yr (5.02%), and ≥65 yr (0.15%). Male participants predominated among the physicians (85.56%), whereas female participants predominated among the nurses (99.06%).
Physicians and nurses had a period prevalence of plantar fasciitis of 8.14% and 13.11% during the 7 yr period, respectively (Table 2) . Conditional logistic regression analysis showed that physicians had an overall lower risk of plantar fasciitis than that in the general population (odds ratio [OR]: 0.660; 95% confidence interval [CI]: 0.622-0.699) and stratified analyses according to age and sex. Plantar fasciitis was more likely to occur in the nurses than in the general population (OR: 1.035; 95% CI: 1.011-1.059). Stratified analysis showed that nurses had a higher risk of plantar fasciitis only in the subgroups of age <35 yr (OR: 1.170; 95% CI: 1.136-1.205) and female population (OR: 1.035; 95% CI: 1.011-1.059) ( Table 3) . The unconditional logistic regression analysis showed that nurses had a higher risk of plantar fasciitis than that among the physicians after adjusting for age and sex (adjusted odds ratio [AOR]: 1.541; 95% CI: 1.399-1.701) ( Table 4) . Among physician subgroups, the risk was higher among the physician specialties of PM&R and orthopedics than that among the subgroups of other specialties after adjusting for age and sex (AOR: 1.547; 95% CI: 1.208-1.981 and AOR: 1.404; 95% CI: 1.008-1.955, respectively), however, the specialties of emergency medicine, internal medicine, radiology, and surgery had a lower risk of plantar fasciitis. In terms of sex, the risk of plantar fasciitis was higher among female physicians than that among male physicians (AOR: 1.454; 95% CI: 1.011-1.297) ( Table 5 ).
Discussion
In this study, we found that the risk of plantar fasciitis was lower in physicians than that among the general population. In contrast, the risk of plantar fasciitis was higher among nurses in the subgroups of age <35 yr and female population than that among the general population. Nurses also showed a higher risk than the physicians. Physician specialties of PM&R and orthopedics and female physicians had a higher risk of plantar fasciitis than that among their counterparts. The possible reason for the lower risk of plantar fasciitis among physicians than that among the general population and nurses is that physicians may have better medical knowledge, which protects them suffering from the disease. There is no study comparing the risk of plantar fasciitis in this regard in the literature. However, previous studies have shown that physicians had lower risks of certain diseases, including stroke 21) , urolithiasis 24) , all cancers 26) , and acute myocardial infarction 28) . Due to several activities in general population, there might be more risk than the physicians. Prolonged walking, standing, and excess physical activity including lifting heavy object and sports, especially in the young and female nurses, may explain the higher risk of plantar fasciitis found in this study. Plantar fasciitis has been reported to be more prevalent in the occupations involving continual standing or walking 31) . According to a systematic review, the proportion of time standing on hard surfaces and walking is associated with an increased risk of plantar fasciitis 17) . A study reported that nurses walked for a long distance during the work, with an average of 4.20 miles (6.7 km) across a 12-h day shift and 3.95 miles (6.3 km) during a 12-h night shift 32) . Another study reported that nurses spent their working time with different intensities of physical activity, ranging from light-intensity physical activities, standing, or slow walking to moderateintensity physical activities, turning the patient without assistance, or showering a patient 33) . Although nurses spent only 7% of their time across a 12-h shift engaged in moderate-intensity physical activity 34) , it is possible that completing light-intensity tasks across a long duration can elicit a higher energy expenditure than that by moderateintensity tasks, due to a lack of recovery time between shifts or tasks 35) . These factors may contribute to an increased risk of plantar fasciitis in nurses.
The association between sex and plantar fasciitis is still unclear. A study of running athletes reported that there was a male predominance of plantar fasciitis in the participants (male: 54% vs. female: 46%) 36) . However, another study Industrial Health 2020, 58, 153-160 including athletes of varying skill levels showed a higher percentage of women in the heel pain group than that in the control group (66.1% vs. 42.6%; p=0.015) 11) . Running and soccer athletes had the highest risk for plantar fasciitis 38) . There was an 11% incidence of plantar fasciitis in the ultra-marathon runner 37) .
Our study also showed that the risk of plantar fasciitis was higher among the specialties of orthopedics and PM&R than that among their counterparts. Weightbearing and prolonged working time might be associated with a higher risk of plantar fasciitis in the orthopedists. Orthopedists also have weight burden as they wear heavy lead aprons during operations to reduce the exposure of ionizing radiation while using the C-arm X-ray machine to guide surgical procedures and verify the results of surgical repair 38) . Furthermore, orthopedists tend to have a prolonged working time. According to a research in China, most orthopedists work for more than 8 h per day for 6-7 days a week, while some physicians worked for more than 12 h per day for 6-7 d a week without additional compensation 39) .
The major strength of this study is that it is the first to delineate the risk of plantar fasciitis in physicians and nurses in comparison with the general population, which is an unclear issue in the literature. The other strength is its nationwide design and the large scale of sample size. Despite these strengths, there are some limitations in the study. First, there are no data regarding obesity, body mass index, occupational exposure, and level of activity in this study, which are also the risk factors for plantar fasciitis. Second, our findings may not be generalizable to other nations due to the differences in race, culture, workplace, and medical insurances. Finally, we could not identify the reason for the higher risk of plantar fasciitis among the physician specialties of PM&R and the lower risk among the specialties of emergency medicine, internal medicine, radiology, and surgery. However, the scope of this study was only to investigate this unclear issue using the nationwide populationbased database. Further studies involving the detailed risk factors and other healthcare professionals such as physical therapists and occupation therapists are warranted to clarify the underlying mechanisms and validate our results. 
Conclusions
This study revealed that the risk of plantar fasciitis among physicians was lower than that among the general population, whereas nurses had a higher risk of plantar fasciitis than that among the general population and physicians. Among physician subgroups, the risk of plantar fasciitis was higher among the specialties of orthopedics and PM&R, and female physicians also had a higher risk of plantar fasciitis than that among their counterparts. Improvement of the occupational environment and health promotion are suggested for the nurses. However, further studies are warranted to validate the results of this study and clarify the underlying mechanisms.
